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ABSTRACT: 

PURPOSE: To make easy circuit integration, by enabling frequency 
modulation 

without using a varactor diode, through the use of a surface 
acoustic wave 

element as the phase shift element of frequency selectivity. 

CONSTITUTION: Two signals having a phase difference of 90° 
are picked up 

from output terminals 23, 24 of a surface acoustic wave element 
13. A signal 

applied to an input terinal 23 is amplified with a differential 
amplifier 

composed of composite connection with common base type 
transistors (TR) Q13, 

Q14 and common emitter tyep of TRs Q15, Q16 and a balanced signal 
is picked up 

at load resistors Rll, R12. Similarly, from a signal inputted to 
an input 

terminal 24, a balanced type signal having the flat frequency 
characteristics 

are picked up through load resistors R18, R19 by means of a 
differential 

amplifier with the same constitution as the input terminal 23. 
Those balanced 

type signals are inputted to a phase synthesizer, and a balanced 
signal which 

enables the phase change in 90° is picked up at load 
resistors Rl, R2 

through the operation of the phase synthesizer, and it is 
amplified with a 

differential amplifier consisting of TRs Q7∼Q10 to be 
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positive feedback 
loop outputs 21 , 22. 
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FPAR: 

PURPOSE: To make easy circuit integration, by enabling frequency 
modulation 

without using a varactor diode, through the use of a surface 
acoustic wave 

element as the phase shift element of frequency selectivity. 



Page 2 (JGelin, 12/07/2000, EAST Version: 1.01.0015) 



©Int. CI. 3 
H 03 B 5/30 



© B*BtifflF/r (JP) © » fr HI ■ ft M 

© ^ H 4# 1*F ^ S (A) BS57-58403 

f&#Jl£^ /f <0>ftP^ 03^57^(1982) 4 8 B 



7928-5 J 



6 jf) 



®f* M B255- 134062 
©a m HS55(1980) 9 ^25B 

MS* IP R 1 T i 2356#«fe B * 

®* *e * mm®*. 



PWHf^*PWiO06»ifttBT« 
«*m^bE*ft*E3TB 3# 



A 
A 



B JHB # 

St, *©tt«#]5£S©ffl?7te-5$:Jf « U -to 
nfcaBe^f&eoh^^^fc^rL* ttKfc 1 



&6c£ ft, fflgeflt 1 i*2<Dh?y^^;oi? 

v * 1 # iiie £ 3 <t ^ 4 © ^7 
y^tt^n-enmise^e h 7 / ■/ * * <D 

\s tr Km&L^ti % MENU ^20^^ 
©&^-*Kll ft &©^fc 

*<t-*t*>^;t *>ft , gugema t& 4© h 7 v 

0) #?F!ft:*©iSgSB(i)£* ^H^(2)i5©gc«K 
65I2«€IIH, & T©h 7 x ^ ^ O x 
< ? ^ £ SB 1 00 h 7 / i^^^O 3 ^^^fflu 

I 81 8 © h 7>-^^^©X^ ;/ * ^^9© h7 

frg&L> me* t t &e © h 7 * * © = y 



1 o <D Y 7 y * * O-tti-ZiKD $ * * £ & & 
fEft&&K£6gL* fij2e&7 £S&9© Y ? **** 
© ^ - * «. *■ X C>' SlJ 85 SB s £ £ 1 o © h y / v * 

& 8 © h 7 ^-^^^O^^fiiOi ^ * * X 
-t*l-£*L©ai''^* , & * t& i o ® Y ? 

MafcJK^ofcA'fla^fcfctt L, 2£ ]?©£*>** 

* 56 §s « Kttffj» * *,*± m r#£ w *r fig 4 ft 
fc*©js*a*H^fiE*36i«fc*^Ttt, m 



»ISHB57-5840J(2J 

4CH"t7bnt^7 Ju £©tit*.%£&ttfiKfli 

4 £<Dfe*fCKfiAKa*:*tt L<*"t < , 5T«?? 

t ^ < * - KostiO'«?'yt^s St 

if^Mft0KTM UX 5 <fc -f 

© - 7 * *<DM&:YC\rl 4 h 4 l^Tt'^T 4 < . 

*£*4< *o¥i*f***@»lcaLfc«at 
a'fcW^fifcfcfS^SfctHK^&tOT**,, #T 
*«WfcB^©*ttOTrc*^-Ctt?!-f ffiB 



Wtttfflt a^ttSffiKa^oM* tt*x tftt 

3}i8^4 c rt» Jt^liJ *)*: . < > 

fiK Ls fclBSe © -» X •> m AS** 1 o (cg&tb 
flfcJfc»>to:r*j«K:4^-t^&o 

X f? J*SLhtiZ>m&ft J %<D\>"<*K X *? » » * 7>2 
Ifc 2 ia»cff&&j&tt*? 1 ©«4B*S&1 1 



AO«ft»/ 0 T$3e 4 56fifc L. f&JS*-^* 

^>b/ 2 ^£ffcL, fcU«A;fo«^rc x ft 

R ft M ft & <D & 4§ 5R T h W ft « ® » * * W: » 

^<enft ^ra ur . ^4>£>ia«t t^i? 

SR3|§J«l^i S1K3Ic5< *I6 EOS! 16 09 ©ft 8& 

f5]@K4»^-c. 1 3*±Sl2Bec7F:fX54#t£fc 
itiiiiSiKif (»iaonc«s)t* 

h « 1 « vr <fl * A * * . rtlt7ftlR J ?-23. 



b t £6<D*S«B&Tfc ft s a X t> 

©ffiffirtu^i^n, 1 B X ft o 2 ,-e 2 ©ftffiTUi 
^ sn&p ttih&%i m®t®pz & 2 f 3 k*s£ 

+ ©fe-fttb^^^^Qg ©-<-•* 

©x $ y * f±#a*R**tT*!> s Q 3 , Q 4 
v 9 ^HffitiQ., f Q 3 #*««BS*i-t*ft ,Q 2 . 

^lt^^ftfiiR 2 Kit* °,t+*2 O 



x*#«< 4 ft#*>* IftlSe^^JKCi^ti 

k x ft , «** : f2 7i^(otflEKtt«-fi^d; 
h.7i t it. Y 7 * y* * O, . Q 2 £> x * 

, h 7 >* ^ * * Q 3 . Q 4 © X ? y * flfe 

4>*n*ix*S*fi#/T$> ft . *ixb*Pk*&Wt't b 

b c t rc* b c 

R 1 ,R 2 X ft , jE«2«cD^t(|^^i Lt, mi5 
faTtoft LX^b ? 4 *~ KQ 11( Q 12 ^ X i> f9: 

uf»at&t'i4 < , * its GLtomiri>ftt 



?«57-58403(3) 

a jj k i ^ ^ y & $ 3 ft j t m n- &>± f b 0 -t 

Q 6 . Q 6 Kfln&feft&o «i @©9fr.ffi3-f&1WJ 
mAXm* 2 s&bommiE^K X *> . \yyy 
* ? , Q 2 * Q 3 , Q 4 rctfcn&mtffcSrftiJfci L, W 

Cbz tlriW bfrx *> b 0 m&K*,K(ri 

t ft R 1 , R 2 fcjft It 0, - 8 z ®&tt%&£<t-tb 

COX 5 & Is] K ft jft ft Lfr.UKU^i05» 
ft ft* *J»H»c'J:!), 3¥tS:ilffiafe*-?-Ttett© 
H££ 2 o©fS-5fr ft L SEfc , co2oo§# 
©^fiJtifcfcfrJfaff ^pc X ft Mtt* 

SJI^sjiiEi-t^CliT^^o £ 2 ©#>fttt % ttfc 
^fiKIS© A X V Hi $: iEi® 2 i; -f ^> c 



Q e ©x ^ * liKH a?] t««|aj«©^«« 

Cilbcr>%%m\rXW,3®<D X $ KRffif ^ 
U^ffiOaS^^fiet^^Ra, R 4 t-t^ 
-e^UTA^fflf 2 1 , 2 2 * fetfCC 7 x y 

* * o 7 . q 8 ©^ x ? y ^ msKc^ei^^T^^o 

fE^-r, ft^WRfiv h 7 y y* fiQQ,Q, 0 T# 
k x ft ^t«»j-5^t^-j> ^ n ^?gj ^ je frt is n -f b 

ttKZbo ftHZZtLft^mG^tt. h 7 y ? 
o 7 ,q q ©x$ ^mtexft^ft-sn, ^tt^ffi 

&mitzt'j>*< LxjEfox*- 7% mm-r b 0 n 

VC S Y7yy*fiQ Q <D * ^ ? m« X ft i^lBS 
R 6» R 6 H^^^^s 1 ,i9,aott 

O fl» * W -r« * 



m 3 r*i <o x 5 ft k u it c t i h & 1 a& 

& o * ft *> 1i> , S^ilf 1 9 , 20ti^U"K 

o 11( q 12 fcf^sjttfl^-** **>©*© -c«>i s 

iLtx f 7^^^^Q 7 .Q 8 <D =* is ? * t 
x ? * * , h y * Q9. Q10 0 =* u * * 

h 3 -? sterna 5 ft* m^M^e- 

X Jl&IS#&7}^ft^ft&ft*A:#*r 



HSM57-58403(4) 

ft X J> 4tiiL T £ d> ft < X £ & A tf> . '£f£ L/c3£ 

fi*!»TlftK ft ^ TiA/oi^H ^ T £ & o 

»4HW;**W©A«:W*Jft«*/7i-fSI»«rt 

©tt^Ta+2 3 ( 24*ci±,firtta^'»*i -^ 2 ^ 90 ° 

H020(D{E Jj/J^ (15 3 ft v £ mGE® 32,33 
K X £^-^&&32rcfto-T^& h 7 y y * 0 
Q t 3 ti(/'Q l7 ©-tnfhO-t ? y * '^41 PC A 1J 
3 ft * o at, A?j££^-*&&$!rcL/t© 

y*&&K&-t zfttoxb !> . #rcl£*E2ft*4> 
co x iri ft ^ o 

A^fiJ8^-2 3^)jD < tc,ftAfg^W: h ? y v * * 
Q^ztO^+'p^ - t v 7 y * Q 15 . 

Q, e © x ? ? * g jfessott^gftcc x & £»*3<g 
S-C»«5ft, affiSttR-M . R 12 Ktt*«i8fl 

ffi&ftR 9 , R 10 * ^y^^Q 16 ,Q 16 c^ 



T x ¥3Sft Ete&^&o^SjfcZJ <hft & 0 n 

Bf *6ft *S*T*>*« Rt* 1 ^ Ris^ 3 
pq&rcA*)*** 2 4 ^iwA.^>ft7tfS#4> s Afl 

fc*5£45iR 18 . R 19 Ktt^&ftW&iBfiFt*©^ * 
MfI-^#i&tfc-£* o ttT, Qi7* Q i8' Q i9- Q 2o 

R 14 .Rl 6 . R 16. R 17^^^Sets R20 
gfi, 29H5c«a»s 3 3 friSI^E#T&*o 

to 1 5 ^a^)^ 23 , 24ctao£e>ft*& 
ft & 2->©ffi-^tt,.£ < sift-? R i;4ftefc 

% ogftigfflfelttTteifB 3 ft. 

B«**©tfj:&<H*©tt«* je=e,-d z = so 0 © 

Htflf^t LTffcffl^JfcSfc A»3ft *o 



i^Wte-Stf^ffl 3 ft . h 7 ^ ^ ^ O t ,Q 8 , 
Q 9t Q 10 K X i)l«fiK^ii41»l§®SK X 

^ft, jE»a^ - ^uj a t u-crt »■ 5 ^/^Q 7 - 
q 8 © x $ * ^ x f& m 7) * y * - r * * *c 

see^ft, ^5^ft^^^i"^o fS]^w:> 56«m^ 

Id Y 7 y y x * Q 1Q © si^^^ 'Sfii X i? h 7 ^ ^ 
^^Q 21 ©^-^mft^^-t. feft v ^*ftf6«^ 

2o©iii^^^m^fliJ5ScKft^"C^^o 

ffi«^i«S©^fiStikfrl»H«A^i»^2 B^b©#J 
©fi-^K x t?X<k^^rbft^>^^ iS^L R 2i » R 22- 
R 23 , R 24 so.sifCii, b 7 x 

5G«ii*Xa'Eftft^«©*^Kl£tfbft^*o 

ttrtQs'Qe * Q i '°2' Q 3» 

q 4 oenft^^(^^sr^fMo 



i//2"t fcfttf j: c©b*, fcsltrti flirt 

s J 2 4 2 

4 &o to*tto*a fc»tt©S5Sfl:©fci&*c* 

h 7 ^ 5> * * , Q 2 ' 0 3 , 0 4 <D X * v * cc -t 

K-?nfifitR 2 5' R 26» R 27' R 28 

m^m«[ei8&SC©«^LR30' R 31** R 6' R 6 

©i5(c««-**t£fciiK isi^^i^ 

h <ft i % + * o c 3 id h 7 >- * * * Q21 © x - y 
f &&m®&r h&o tits L 1 ttQ 2 i <o m ^3 

©AfcmflSSi-^e' i Ut 6on»JSlfflHi^4 
iKfrKRWti. & 6 fc£^© 



HI8BS57-58403(5) 

L^tfc'ntt'aij 3 6 , 3 6 , 3 T jJJ5f X l/t & 

36 tlo-'ST^iiS^iLtfet)!), s)t & J§l 
&&/ 0 ©&{&©fc^#tf 2 3 *>Xtf 

24 j:>«HiU4. C ©BR, M ^ ** X V 

2 o©ttfl o *#S9J©2iJ6flTll , 

/ D =14 5MHz Tttffi 90°^Stt^n-C 
^JiOlftB* feW fed** * 3 fc**W©fcfi« 

(1) igffwtt^n Dttti^t^o^ii^ts 



(4) *©*, lMflfi§H&©0****fcS«>Afl 

» , £jg<ieRT©«fttt*m**a&ffl 
* a !§&© %©£ 

H 1 ®tt^5B^©*^^^ d ^ ^ «fiJt® v £2 

1,13 ffftff|E&X?« 2,3,6, 



1 8 fe&mw. . q 2 >Q3' q a 

& fiK m <o Y 7 * * * * x Q 5 » Q e # ffl 

»)BOh7y'^^ Q T • Q 8 • Q 9 • Q 10 tt 

nmmmot ? Q11.Q12 * * 

*- Y\ R 3 . R 4 . R 6 . R © ttttftW* 




— ^r 4 ^ — op-« 

- T 

.$ i 



